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BEGIN WITH CLEAN MILK 
Pasteurization is not to be used as a substitute for clean, sanitary 
production. It is an added, necessary protection against bacteria that 
carry diseases. But first comes the production of clean, wholesome 
milk, and for. this the minimum requirements are the following 
practices: . 
Before Milking 
1. Provide clean milking barn, clean surroundings, and a storage 
room for milk and utensils free from dirt, dust and flies. 
2. Rinse all utensils with 2 gallons of a chlorine sterilizer having 
a strength of about 200 parts per million. Follow directions carefully. 
3. Brush loose hair off cow's flanks and udder with a stiff brush. 
Clip flanks and udder every 6 to 8 weeks, especially during the winter. 
4. Wash cow's udder with soft cloth and sterilizing solution pre-
viously used for rinsing utensils. This checks spread of diseases such 
as mastitis and keeps loose hair and dirt out of the milk pail. 
After Milking 7) 
1. Strain milk through cotton disc filter into sterilized can. 
2. Cool or pasteurize milk immediately. It is best to pasteurize 
first, while milk is warm, for then the process takes less fuel or elec-
tricity and there is less absorption of off flavors. Quick pasteurization 
also reduces coagulation of milk proteins. If necessary, however, milk 
may be cooled to 500 F. or lower and held 12 to 24 hours with little 
C'hange in quality. Place the milk container in cold running water 
rather than in a refrigerator. Cooling is at least five times faster in 
cold running water. 
3. Rinse all milk utensils immediately after use with cool water 
(70 to 90 0 F.). 
4. Scrub all milk utensils with a stiff bristle brush, using warm 
water at 130 0 F. and a soapless washing compound. Do not use ordi-
nary soap or cloth. 
S. Rinse thoroughly with hot water at 1700 F. or higher, or rinse 
with chlorine solution of 200 parts per million strength. 
6. Place utensils on a rack (metal preferred) in such a manner 
that they will rapidly drain and dry. Protect from dust and flies. 
HOME PASTEURIZATION 
For Safe Milk 
JOSEPH E. EDMONDSON'" 
"How may milk be handled so it 
will be safe for the farm family?" 
This question is asked repeatedly. 
The answer now appears to be home 
pasteurization by means of simple, 
inexpensive equipment within the 
reach of all. 
Pasteurization properly applied to 
fluid milk is the only known method 
that will destroy all the diseases that 
may be transmitted through milk. 
Long experience has shown the value 
of this process in preventing such 
diseases as tuberculosis, undulant 
fever, and typhoid fever. 
On a commercial scale, pasteuriza-
tion has long been used in our large 
milk markets to protect families who 
buy their milk and other dairy pro-
ducts. But only in recent years has 
the process been adapted for con-
venient use in the home. 
Effects of Pasteurization 
Properly pasteurized milk retains 
its nutritive value. Its protein, milk 
sugar (lactose), butterfat, calcium, 
phosphorus and vitamins A and B2 
(riboflavin) are not greatly changed 
by pasteurization. On the other 
hand, the heat of pasteurization may 
destroy some of the vitamin Bl 
(thiamin), vitamin C (ascorbic 
acid), and vitamin D. But the loss 
of part of these vitamins is not con-
sidered detrimental to health since 
they are supplied abundantly in 
other foods. 
Children who drink pasteurized 
milk grow and develop, it is shown 
by all available evidence, as well as 
those receiving raw milk. This in-
dicates that the growth-promoting 
qualities of milk are not destroyed 
by pasteurization. And the increased 
safety provided by pasteurization 
far outweighs such slight difference 
as may occur in the food values of 
pasteurized and raw milk. 
Methods For Safe Pasteurization 
To insure proper pasteurization, 
every particle of milk must be heated 
to at least 143 0 F. and maintained 
at this temperature continuously for 
30 minutes or to at least 1600 F. and 
maintained at such temperature for 
15 seconds. The use of either 
method will produce a safe milk 
which is free of disease-producing 
bacteria. 
Small electric home pasteurizers 
are best adapted for the methods re-
quiring 143 0 F. for 30 minutes, while 
the use of ordinary kitchen utensils 
can most advantageously be adapted 
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Figure I.- Th e Sa fg'ard pas t l' uri w l' 
shuwi n;.;' COll1p ll'l' asse mhl y, with operatu r 
se lling the temperature cunlrul. 
to the meth od of heating to 160 F. 
ror 15 ·econds. Regardless of th e 
meLhod used a good Aoating dairy 
th ermometer is essential for che<.:k-
ill g temperature Lo assure properly 
pasteurized mille If these minimum 
temperatures are not maintained for 
the required lime, the process will be 
Llseless a nd the milk not properly 
pasteurized. The dairy thermom-
eter can be secured from the hard -
ware, dairy supply company or a 
local dairy plant. In certain in-
stances the temperature recom-
mended is approximately 2 F. hi gh-
er than is necessary to secure proper 
pasteuri zation of mill<. Th e reason 
such recommendation is made is due 
to the inaccuracy of the floating 
dairy thermometer. These ther-
memeters are accurate only to 2 d -
grees plus or minus of the reading 
of the scale. 
The Safgard pasteurizer, Figures 
1 and 2, has a capacity of 2 gallons 
and is equipped with an agitator (see 
1" ig Ul'l' ~ . - Coolin g- milk in Safgard 
pa s Leuriwr hy runnin g cold wale I' into 
lh e water jacket of pas t euri zer. 
co\'er page) . On ly pasteurizers 
equipped with agitators have been 
approved by the U. S. Public Health 
Se rvice and th e Missouri State 
Health Department. 
The agitation of milk during pas-
tellri zation g ives assurance that 
eve ry particle of milk wil l be heated 
to the proper temperature for the 
desLruction of a lI harmful bacteria. 
The milk is heated by the use of hot 
water at 144 0 to 148 0 F., insuring a 
more constant heat and less danger 
of ooked flavor. Longer periods of 
time are required by this machine 
si nce about 9 quarts of water are 
used as the heating medium. Since 
the m ilk is mechanically agitated, the 
temperature remains rather con-
stant, us ually withi n the range of 
144 0 to 146 0 F. The timing device is 
not electricall y controlled, thus there 
is no compensation for time if the 
milk fa lls below the pasteurization 
temperature. However, a light on 
this machine indicates if pasteuriza-
Figure 5.- Pasteur izing m il k in a water 
bath call np)". (Upper left) P la cin g j a r s 
fill ed wit h m il k in the cann er, ( up per 
ri ght) check ing paste ll rization tempera-
tun' at l (j:J u F., an d (lower right) coo lin g-
the mi lk w ith runni ng water. 
pasteurizing t emperatures. Usually 
the temperature of the mi lk will be 
mainta ined between 144 0 to 151 0 F. 
during pasteurization. The t iming 
device is e lectrically contro lled so 
that it do s not operate unl ess the 
temperatu re is above 143 0 F ., there-
by insur ing t hat t he milk wi ll be 
pasteurized for the req uired 30 min· 
utes. After pasteurization, the milk 
container should be placed in cold 
runnin g water for prompt cooling. 
Water Bath Canner.- Another 
hom e method which is gaining in 
popularity is one which makes use 
of a water bath canner. The water 
bath canning method , F igure 5, may 
also be called the "in the bottle 
method," -which has proven to be 
very satisfactory according to t ests 
conducted in the laboratory and farm 
home. This method requires the use 
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of a seven quart water bath canner, 
standard quart canning jars with 
g'lass lid and wire clamp, and a float-
ing dairy thermometer. Other types 
of canning jars may be used but 
there my be some danger of recon-
tamination of the milk particularly 
if the lids become defective. 
The recommended procedure for 
this method is as follows: Fill the 
water bath canner with enough wa-
ter to cover the top of the quart jars 
about % inch and place canner over 
heat. Bring the temperature of the 
water to 106 0 F. and place the jars of 
milk in the water. The milk should 
be warm when added to the hot 
water, otherwise there may be some 
breakage of the jars. Milk pasteur-
ized immediately after milking, when 
it has a temperature of approxi-
mately 90 to 97° F., which is ideal 
for pasteurization by this method, 
gives a better quality of milk since 
there is no chance for bacterial de-
velopment. If this is not feasible, 
good results can be obtained if the 
pasteurization is started within 2 
hours after milking. The jars should 
be filled to about % inch of the top 
and sealed tightly by the use of a 
good jar ring and lid. The capacity 
of a standard water canner is 7 
quarts but only 6 quarts of milk can 
be pasteurized since one jar of water 
must be placed in the canner to check 
the temperature. The jar of water 
should be of the same temperature 
as the milk when placed in the can-
ner. After adding the jars of milk 
and water to the canner, place a 
floating dairy thermometer in the jar 
of water and raise the temperature 
of the water as rapidly as possible, 
The thermometer should be moved 
as little as possible since any move-
ment will bring about agitation of 
the water and result in faster heat-
ing of water than the milk. When 
the temperature of the water in the 
jar has reached 163 0 F., hold for one 
minute before starting the cooling 
process. The cooling may be accom-
plished by placing the water bath 
canner in the sink and running cool 
water around the jars. After the 
temperature has reached 70 0 F., 
cracked ice may be added to the 
water bath to bring the temperature 
to 50° F. or lower before storing. 
The milk should be stored in the 
refrigerator or some other cool, dark 
place until used. By this method of 
pasteurization the milk will be free 
of all harmful bacteria and the dan-
gers of recontamination are reduced 
provided proper temperatures are 
maintained dUring the process. 
Double Boiler.-The simple home 
procedure of using a double boiler 
(Figure 6) can be done most con-
veniently and accurately as follows: 
With the milk in the top section, 
place over boiling water in the bot-
tom section and stir until the tem-
perature of the milk reaches 163 0 to 
165 0 F. Avoid higher temperatures 
as they destroy the creaming ability 
of milk and may result in the forma-
tion of cooked flavors. Remove from 
the heat as soon as the right temper-
ature is reached, and cool at once by 
Retting the top section of the double 
boiler in a pan of running water. 
Figure G.- Pasteurizing milk wiLh the double boiler method. (Upper left) Heating 
the water to hoiling, (upper right) placing top section containing milk over the boiling 
water, (lower lefL) chc 'king the m il k for pasteurization temperature, and (lower 
ri g h t) cou l ing the m ill< wi Lh running watel'. 
-f i} 
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Occasional stirring will greatly speed 
up the cooling process but may re-
sult in the formation of a surface 
film, which is the cause of slightly 
cooked flavors in pasteurized milk. 
A cover placed over the milk during 
cooling and subsequent storage will 
eliminate the formation of the film 
and cooked flavor. When the milk is 
cold, pour into clean bottles or jars 
that have been treated with chlorine 
or hot water, 170 0 F. or higher for 
one minute. Store in the refriger-
ator or other cool, dark place until 
used. 
Milk may also be pasteurized by 
holding at 143° F. for 30 minutes 
with the double boiler. However, 
great care must be taken to see that 
the temperature does not drop below 
143 0 F. during the holding period; 
otherwise the milk will not be suffi-
ciently heated to destroy all of the 
disease producing bacteria that may 
be present. Unless you give con-
stant attention to the temperature 
during the holding period, you can-
not be sure of safely pasteurized 
milk. 
Milk may also be pasteurized by 
heating the container over a direct 
flame, but milk thus pasteurized 
usually acquires an undesirable 
cooked or scorched flavor. Due to 
the strong flavors developed by this 
method it is not recommended for 
home use. 
Cooling and Storage 
Regardless of the method used 
for pasteurizing milk, it should be 
cooled immediately to 60° F. or low-
er before storage. In certain local-
ities in summer, this temperature 
cannot be reached by the use of run-
ning water, therefore it is recom-
mended that ice be added to the 
water for final cooling of the milk 
to 60 0 F. or lower. After cooling to 
a low temperature the milk should 
be stored in the refrigerator (as in 
Figure 7), or in a cool, dark place 
until used. 
Where possible the milk should be 
stored in the container used for pas-
teurization. This may not always 
be feasible and in such cases, pour 
the milk into clean bottles or jars 
previously sanitized by immersing in 
a solution of 200 parts per million of 
chlorine, or in 170° F. water, for 
two minutes. Jars should be covered 
and labeled if other milk is stored in 
the same type of container. 
After the milk has been properly 
pasteurized and cooled, precautions 
must be taken to prevent it becom-
ing contaminated again. Pasteuriza-
tion will provide a safe milk which 
in most cases will store for longer 
periods than raw milk. However, if 
recontamination occurs, spoilage 
may develop faster than before pas-
teurization. Milk used for cooking 
purposes need not be pasteurized 
since the bacteria will be destroyed 
in the cooking process. 
Pasteurization of Cream 
Cream may be successfully pas-
teurized by the same processes as 
applied to milk by merely increasing 
the holding time. For best results 
use temperatures of 143 0 to 145 0 F. 
for 45 minutes or 163 0 to 165 0 F. for 
6 minutes. This longer holding 
period is necessary because the bac-
10 M ISSOURI AGR ICULTURAL EXPERIMENT STATION 
Figure 7. - Propel" storage of milk is obta In ed by p lacing the jars or bottles a s near 
the re.frigeraLion unit as possible. 
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teria are harder to kill in higher fat 
concentrations. Pasteurization of 
cream is not necessary where the 
whole milk has been pasteurized be-
fore hand skimming. If mechanical 
separation is to be used, best r,esults 
will be 'Obtained by pasteurizing the 
cream after separatien, since there 
is danger of recontamination by the 
cream separator. 
Where butter is made for storage 
in a frozen food locker, it is most 
advantageous to pasteurize the 
cream. Butter made from pasteur-
ized cream stores for longer periods 
of time without the danger 'Of de-
veloping 'Off-flavors. Usually the but-
ter will be of higher quality since it 
will be made from sweet cream and 
all the destructive bacteria have 
been removed by pasteurization. 
Some 'Of the harmful bacteria have 
been known to survive 0° F. for 150 
days. Therefore, pasteurization. of 
the cream is recommended for but-
ter making to insure a product that 
is free from bacteria which cause 
undulant fever and other diseases. 
You can prevent serious illness and provide better meals with clean, 
pasteurized milk safely stored in covered jars or bottles. 
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tion temperature is being main- ava ilable which can be attached to 
tained. 
By pasteurizing milk in a water 
bath, the danger of temperature fluc-
tuations is greatly reduced, hut as a 
safety factor an additional 5 to 10 
minutes may be added to the holdin g 
time with little or no effect on the 
flavor of the mi lk . 
After pasteurization, the milk may 
IJe cooled by connectin g a hose to a 
pressure water supply and circulat-
ing the water around the milk con-
tainer. The use of the agitat or dur-
in g cooling w iIJ reduce the time re-
qll ired for coolin g. In local ities 
where record in g thermometers arc 
required for the home pasteurizers, 
small recording devices are now 
Figure il.-1'he Waters Conley pastelll'-
izer showing complete assemhly and set-
ting of temperature control. 
eiLlier of the commercia l pasteur-
ize rs di sl: llSSed in this bull etin. These 
<le\' ices when added to the pasteur-
ize rs give l:ondusive proof that the 
111i I k has been properly pasteurized 
and reduces the danger of improper 
operation. 
The Waters Conley pasteurizer, 
Fig'lIres 3 and 4, has a capacity of 
une gallon. The heat if; applied by 
Cl hot plate located at th e outer edge 
of the milk container, wh ich causes 
convection currents to be set up in 
til!' milk. Healing it slowly in this 
manner prevents scorch in g or local-
ized heatin g, The use of t hc direct 
heaL is harder to control lJy therm-
ostat since it causes a wider range of 
Fi~urf:' 4.- C:oolin g milk in Waters Con-
ley pastur izer by s tting the conta iner in 
a pan of running water. 
